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Makoto Nish i da* : Systematic position of Ceratopteris thalictroides ** 

(PI. IV) 
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UlLfcOit Bower (1928) ~Q$)'b 0 $£}&.% XV 7 Td’fc Gymnogrammoid ferns ©4 1 
© 4 If© 5 % o/c— W?k LX, 7 f~ 7 J 7"0 Cnychium, 

V 7 V 7 J 70, Cryptogramma 4 E t - L"CW <E> 0 $£© Gymno¬ 
grammoid ferns ©elicit n. 4 V 7f ^ V Gymnogrammoid sensu stricto, IH. 

Adiantoid, IV. E 7 V 7's °f¥ Cheilanthoid <D 3 tlXV> 

h D C flb i£ 3 '* / 4 S'# 7"-vR Dennstaedtia © J: $ JET 2 yf-013113: % o 

tootrJ: 5 i c 

hCt, |a^5V>5Wtc^r t, 

1)0 ^L-t: Bower (iiX'7 7 MlC'/So^: 1 0-f 

©If fb 2) J: v- 5 ^Hfeit 'J '> 9 '> 4 7"g0 £ 5 £ '> 4''^7X^»»L7c 

Mi^-b&frtl?c%<D'X:'$)h b%Z_fco C© Bower ©^^it^©^©^!®^©^*- 

^©®Jj£1s:%i~%©^'lDoX:o "3h7t;bX> Christensen (1938) it Bower (Dfj&lt Iff t h 

JS#©7 7 df '>f4 r X© 4 7 V-?) tg $4 Gymnogrammoi- 

deae "&; A) >j 7 'J 77 7"W4 Cryptogrammeae, B) $ X 7 y E''S¥ Ceratopteridea, 

C) f 7t'^'-if 7-7 4 If Gymnogrammeae, D) Adianteae, E) E 4 V 

7 7 nff Cheilantheae © 5 Ifit^gL, Ching (1940) it 5 XV 7 

4pterido- 

Gymnogrammoid series ©cX^SlcX 4 7? V 7 E'ff Dicksonioid stock —) 7t77 

7 E'f-4 Hypolepidaceae—4 7 -t b V y f4 Pteridaceae— E 7 *4 7 7 nfsf Sinopterida- 

ceae— 4 V 71 4- -if 7 *e 4 f-4 Gymnogrammaceae— 

■— ix'7 7 E*f-4 Ceratopteridaceae 
-I—nt'7/ f-4 Adiantaceae 

•—7 z. 7 7" Xf Antrophyaceae— 5/ 7 7f-4 Vittariaceae—it X 7 >4-4 Loxogram- 

maceae Copeland (1947) 

5 X'7 7 E'Xf Parkeriaceae l£3^b £>, 17^17 XXf'X© t7777ng Cheilanthes 

9, ®4d*IC4 4 4= b V’4f4^kfitXbtc%©^2> £^7c Otft 

04 7t 17 >y#iCit Ching © Culcitaceae, zi A J 4 y^y^XI - Dennstaedtiaceae, 
4 77"7 yy’f-4 Lindsaeaceae, 4 7 E 4 V 7 E'44 Hypolepidaceae, 4 7 t 1 7 7 XK 
E y y 7 4 n XX 4 7 if 4- 4?> v 4 Xk 7"XX 7 7 7 y"|4 Monachosoraceae, 

2 2 tf 7 744 Acrostichaceae ^'a"S 4t-5>) 0 Holttum (1947, ’49,’54) it Copeland 
©4^74-4 Aspidiaceae, 7 7 if 7 7^4 Blechnaceae, 4 -fe 7 y 744 Aspleniaceae, 
7 7 7 44 Davalliaceae, 4:tL K^dy 4 7 P 7"~70, t>7"7 7/S Lindsaya , 4 4 
b 7 7R Pteris, t?t<44:©l£i:M (4 yt 1 V4XI-©— gp) £^4>4c;X£%^ ©4 
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■i 777 7"X4 Dennstaediaceae fcfxX ZtlKtilL'Z -GrX 7 '/ -y 7 's 7"l4fcfsii , tX J 
7 's~? A M14G i/'yy ygi.f-4 "£#£>, Itf>gf4 I t l X J 7 7/" 4- t? > ^ A R, G 7 7 7 

S?nJR, 7 7 7"]gfcG*fcJhlt $ x'7 7 G"fc A^XW £ 0 ZL-x: Bower ©f£fc;£ 

#LtT, 7 >X 7 4 7"R G Anemia (7 7">7"f4) OffH#©®®ft M&ft£HGJ¥EIfc 
fc t) £> UX 7 y ^ 7 7 744^7 T* 7744 fc XiMM % 0 % 5 fc 

Alston (1956) it Holttum ©^HS^fc I'JSffH C X 7 7 >44fcl£X>7c 7 7 -t 7 7 7" 
X7 7 G"fcAftXVXo LfrL* £ tC&lf-C?> £ #R©^fe#It (n) ti S X' 
77 G'© 76-78 fc©4X 29 t7cti 30 -<*%>%> 0 . 

Pichi-Sermolli (1958, ’59) it 77" lt§ 4*© J 7 X f V 7 Hi Pteridales ^K'yi/y 
vPt, 77^77744, J 77"4-G'7^ J ?4fc fc'fcXXfcX J X7 7 B"f4fcAfc£>X 

V»5)}', ^©^ll^fi J 7 •=& h y 7 @li777 Copeland 

CD J 7 X b V 7?4#X 7 7 7 7 G"f|, rrX/ 7 7 7 7"7 7 7"f^fcPfiXe% 

©M®^U LfctfXX, = X'77 t"!4f 4: 

fSlt $ X" 7 7 G" fc Gymnogrammoid ferns ©ifXAtlfc Bower 

<b 4> © fcSA & 0 

G 7 7 7 7 ° H©jS®^ S¥li» $\ A If Pellaea ©JJ^Fif ftigfg: X A < f> £ 

C, 77 7 7'44©ISA#t 4 (flJAlf Mhoria) WfcOMti&frb&f S © fc D , 

$ b KW%b % lG*ri£W±M©li.li^#S4X^S flange fc fc; 

b fc VX ^3©'l45Cfc 4 -nXV^b (Bower 1928, p. 83, fig. 638; 
p. 95, fig. 645) 0 •£ fc l X'7 7 G"©flSJ4ilti AMXf&A fc'MPfiiPXfS-o X 1 ffSjO'OGtf 
iblfipKXtX Cft% 7tf7744©fcft©'X^ 

4§A&XtiM'f.K'LXA £ (Bower 1926 p. 157, fig. 441) 0 G © £ 5 X S X 7 7 G"fc^- 
^>X, Gymnogrammoid ferns fc 7 if- 7 7"l4©IS$l:ttlt Bower c? ftX 

WSo 

A IE J; X'TjXfc fc $ {€ Bower L7c55'^'^61j^^©ffefG, gg-f^j 

() S o Mahabale (1948) lt)tfSt5^fi^'^©S.Ff©;ga j 7 

Xi K 4X b ,7)AX >-77 R©fc ft X m$l L, 4ft^m4«©*Xfc Tirana gX 
&S C. fc fcflE&fc LX, Bower ©f^fc^fLXfc' V7 J ^>7' +f '> 7"f4 G 
f3Lrv»S^, ltl^^lx©WK:^AXlifik© 7 7" b b 

Bower 0W)ji) lOjt^XSfE L fc >) 7 U 7 7 7"S¥lC*|^$) 5 G 
fiS©MiGJ;5'C^6fcltG5 0 Stokey(1951) it Kny(1875) fc Mahabale 
©fi^ fc S ic L X ftk© X 7" b L, if It#:©,®!® 4 1 KMti X W 5 fc W 5 

fLb#ifc©jVr, mMW<D&WMt 7 77 5? <®XW2> G 

GW, G©,^( Copeland ©DclCloIiiLXy'So 

-‘A, W*1f±it; x'7 7 G"©ittf^# : ©#^:fc^!f, f!S©f)'#xtlfc5ffe©x 7 "©■ 
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Lfepo i: sib^i (7X^'>^"m, .#*??. 

Lygodium, Anemia, ■$ L IC^-f- i % Gymnogrammoid © % © fC <C ©-(||[p]$*^> b) ,5 
2.5 >J 1,1, • 

>> a. 7L* 7 7 4 S > 7 -f 7 7"f4(7 — 7 -f, Anemia) , =r 7 - 7 / 7'# Hymenophyllaceae^ 
§ lb 1C b / 7 77 K7f4 Grammitidaceae 1C % C©'PtfnJ^lj &) ; 3 : fl£j~f‘lt:g 2 ©fit^ilf 
centripetal germination 2 ^; 4: lateral growth 

©k*l> (Anemia , m i/Vy/, Gymnogrammoid 1C & 21 ©MItI;^^) 2>) ; 5: 

«©»M(7- 7 7*, Anemia KtlUbtlb) ; 6: itMg © b 4 1 # 

(midrib; cushion) (iffe© 7 5 ~fV* 5 7: 4£lf 

-fS 'J g, ') a 7t(>’740, f Marsileaceae) 0 ^ < L“C5 


P#±li7 X'v 7 t"l£, 7fy 7 '# (7-77-) k r 7 7 V 7 

b, Gymnogrammoid ferns 1C % 2) k$|fniL*o Ctll£ $ X'7 7 tf©^M1c 

Hot t> kfmC/cgt^wtlg#©—otJ$>So L^bKliJtie©7,a^-i ; —4flc^M^_L 
*§«I©%©-c£5 kl£©t>*w 0 4: Ml'icM-, 5: H;g;«©BI©Hft CM 5 © c 


fc), 6: 4^©]¥2*m«kl£^, BfJK-hOPn!@fcSfctL5o 7: 

^^©(-trf & JiFif k % m&TfiM * JfSf: b /cUfbl) 0 , 3: f| 

f|,^, 2 : mjMtiffbXx Zb, 1 : ^©HSWSUXf) s k ® 5 O 7LL© 7 5*: 
MiSfi^ibli, ?i,icii $ X<7 7 tbi— TfXlir v 7V 7 k, % 5 ^ffX'liT^* 7 7* 
hmiM-h 5 -*?«£>£ k fetL*Wo 

li fi Copeland (1947) li $ X<7 7 % © k 3§L, 

l X'7-7 7 ^ h y ©73'^) <b k LX primitive * 4 © k 1£ # 

itWitbo U^L|fl^#©itW^OW«17'>7"MlC-‘TO* 2 ®Stt©%©£U 
%., -trfc?> 3-4 p), ^LX«f»^jS$tL6ttilcEPX'li 

5BM k IW^IL m^v>bzb^ k'tiUCJ&HJ k fb *l 5 '7 7"ic-jTO*lt 

& (Nishida and Sakuma 1961) 0 L^i^oXTIS-fJIO^^lCW £ W b 

%, k o *LXElc-?SoX»#^ 

-^- 0—0 If b if b ic£ C, 5PHfi¥ £ if b * 1 a c k, f? £ If b h ¥MWr&b b 

C\klt, 77">7"f-4l^, #^^^5^X17 Schizaea 


1) 1961 10 j! 0^:7 7"^sf§ 4 0->y f 7 7 A^ft bM j^ 0 WTff© 7 - b t 

■% klcbXitli£'-f-t&6©‘t?, 4 LIlifoIkS?) c k^^tWf, bii\tfk 

■ 

2) liIff 1 ^ (1941) tangetial germination 7?£ k LXW 2) 0 

3) ' (1913) 1C J ib kSiWH 2 M^rdh b k W 5 Xa 

*t?ii 4 ^ <, f ^ 1 C 3 Z k S o 2 ^14© % ©1J7" 

. tK . 
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dichotoma (Bower 1926 Ki&,XV± 5 0 i X 7 y did 7 iJ 

'> ?"f4 i t%~b, <£ !9 4 derivative % % 55 i^5 }H® li-* jiS 

%?Mx t 5 o 

SX'VH'Oi^ venation fR'C-S? 5 Xs ifci$<DW’-*'MX'& 

(Nishida 1962 fig. 2) 0 % LX'Jx.* KltB 5 (COjitT, ^^5 jJ^L7c i &. 

bofllRlRlnS'^^L't^i (areole) < On ft?kt, 

Syngramma jC, 

%gkht Hemionitis (N ayar 1956) iC J < {JJ/C 5 0 21 Jlli j^f&'Xl'Oo “C|H U$*¥?b Jl, 

^i^Xi^R©3S*X5|M & X- ic g| $ Jl“C w I) J v fS$ X y ^ J ^-s z * '> ?"M 

Histiopteris, Pellaea, J 7 ■=& K y yji;%; £'' J: li, 

5X5, X*% t> ©jSHX*^ <b A? fib 0 
Hooker X^Bf^yLXcr ^ -7 7 y h, 

% Tvfi&tDk f 5o -f"t hhr y d'J PXhi^^^^MXht^cir 1 ^©ffcX5#> o, 

JtSL/elgK:^5 ICOjLtr, ^.^'^5X5, tc HC 

5 0 iigx5f^^^5©«« (ifcim®?cm) 

^xx$>b 0 ctLii|@0x5p^x^^Rc^]o't:#^tL'r ; fT< J /■=& b 
£«x^M5%©y?^5 0 Ty?vypmm3&i&<oM&te''i' J rx 'JSxjftti 
3g[t?£>& (cf. Nishida 1957) 0 

WHI#±4flULXci 5 ic, 5X77 5c 

itfc, 5:tLX5Wllli4 3 M%Jt't:o < b*Lh bV-5 C bit, Wfe^5|;©5'>Xilc 
XcitJILfe:H.5#i5:'t:'£> 19, t5o lEXc 5 X7 7 t^Sx^ 
1£C£> tangential germination <k$!xC (1911), \%)(C centri¬ 
petal germination X& 5 i: ff]jE$ fhXV> 5 0 $ X'V 7 tf©ISXHiBIlX^JIE < 

ft^©.t£ax>M»^X5^£ 5 fc, 5LX PAjttfiiKfrthfrffl&i-h c bhttsf 
X-LWo LX^L^t»^l#itO±K:twr, U^Um-iWiC^tcm^y 'l KT 7 "7 
*±*cfc D fflL, X7^-^x>U^g<^Loi;ug^«t 5 * < cfcL-ciWfct&& 
■ts i&^OfcifcfcfclS 21 tX5 tftffcS (Fig. 1A-3, PL IVA-C)o ZtiKZti 

21 L), ff^#:fHHa?:^-[±}-t5o 21 *l£ IL^MX-IC tangential germination t?& 

tXc®%MX5zi^;i^K: (J&^ < tropism 1C J; *9) U^U^Kf. 

MMM& c ®rf£MJl ] P]Kln}5 £ bP'^hOX, ^BLXc t C 5x?li centripetal germh 
nation 0£5 C?^ $, 5X^, C^iiftf^©^lIM5SX5f$i^x: laWMJ: D j~5 21 

5X5^<, M&Wt 

~T) i ±svmm (1942) is: 49-65, 139-152 

itsc hid&^hho 
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•o < b'hy*, fa if L b> centrifugal germination b V* 5 ^ cf ”0^> 2> Cetri- 
fugal germination O^OOgfl; L'C, C bp>&bfb 

fix *©££ 76 *:* 

2 ;£g©(Effi££i*£ c£tiL(fLg;';£>!9, £©£5 5 '> < £ 

£>:h,&V* C, £”04j> 2> (Fig- 1, F J? £££ PL IV, A) 0 Centrifugal germination %(D $ 

'>?#£-tfy ^ j WcnK%btiz>%wm^& &o 



Fig. 1. Germinated spores forming juvenile prothallia; about a week after sowing 
on the agar, r: primary rhizoid, R: rhizoid, p: prothallial cell, b: basal cell, 
c: spore coat. No protonema is formed in the course of prothallial formation. 

This is “centrifugal germination”, one of the three germination types pro¬ 
posed by Momose (1942). We find in fig. F that the second rhizoid is 
growing from the basal cel 1 

—#!fefe#©l3f&©®:d* b, 4 J dr h V w© 4 7 fa fa 4f > V 4 i¥te n=30- 

© % <Di%%■ < , *-©fi£$tf£t? n=60, 1 n=29, * ©fig# n=58 % h 0 

i X'*7 7 tf© n=77 (Ninann 1956a; Manton 1954 fa n=76 —78) 
Ofafabfa, 2> £ V^fafaV^o Ninann Gi-X^yb© 

x=ll £^£_ n=22 ©dfyw^JSR % © % © £ C 

Bower © $ X7 7 b©^M^OWX©f|^tC|n|Ili:f-& % ©-£'£> 5 0 
Ninann (1956b) &££/c ') A *7 LT X ? 4 Angiopteris K n=40, n=80, ') ^ fa kf V 9 
4 -T F^r Marattia K n=78 

2> £ W 5 ^T?') a^tby ) g £ l X fa y tf# £ ©IHHH^Ii: tkH: L fc (Ninann. 
1956a) 0 £ fc&te iX'7 7 £*©3i(Hig8fltc£-f &#£||J£©®|Jt*£ 'Ja7F'/7^fg (CJL 
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tuccNishida 1962 ), ■zbK%tii>mn\ 
ffcg (1950) ©HPg»S II* (S-class leaf) -C&J&5 fc^Lfco 
3kfe#$C© 77 £ Ninann Oj;$|CjKft4 11 ©fi^fc^&Si&l&i&Vv, 80 ^ 
LXc fc (n=80) 

& 2 f»> L'TTJi'fkU, synangia tlo/c'J t">7) t 

(n=78) ') \fy 7 4 k Y *<D 78 f@© 5 *>© 1 f01i^ 

0© 77 f@£ 0 %W£>C5L<'J'§l't? (Ninann 1956b, figs, 1, 2) 

■oo&s%©fc&;b*LS 0 u J gt©Ji*!rc^w'Ci§rf'i>i:, u'yn'o 

n=77 (tfcli n~76—78) {* n=80 ^F>fi*L/c4©i#it 4^ 2 > 0 

±^©£ $ k , a. jpr^> fr^#& %©(j, 

iXV7 tj£®!3i44 iX'7 7 V> 5 C b X'%, So 

J * b y 4f4© t 77? 5? n|¥ 

fc®5&© %©*<?£> S c. t %Hj^S 0 b^L, —u, 

#©« sa^oHMS;, U 4 

cxmmt t o m\ i xx 

y 'j a 7t'y7f n<Dmm±zwcK7?;mx?cv> 0 

^KpXX>^M}tV^-ftfiV^fcC b tits^LX!HW!XiMt^X^o 

Resume 

The genus Ceratopteris has been treated as a member of the subfamily 
Gymnogrammoideae by Christensen (1938) who appreciated and conformed 
himself to Bower’s work (1928), and of the family Adiantaceae by Holttum 
(1947, ’49, ’59) and by Alston (1956), while Hooker (1825) established 

an independent family Parkeriaceae for the genus Parkeria ( = Ceratopteris ), and 
distinguished it from other polypodiaceous ferns (Polypodiaceae sensu Diels 1900). 
Ching (1940), Copeland (1947), Pichi-Sermolli (1957, ’59) and Tagawa (1959) 
have agreed with Hooker’s treatment, though they have based on the different 
view points, respectively. 

1) Ninann (1956 b) t,t >J ^ X fcf V f 4 f4©)D4 : icfe'fc x=13 b^X,X ©{pfifc't? n= 

78 © ') 4 P 's 9 -i 4: K XriX primitive X, ty n=80 © 9 ^ 4 t" V 9 -i 

Zh'bTS-frK'fcb^Xtto L^Lff^kLXc synangia t primitive XWMb^X 

hCb\tb 5TV^,*%w 0 U x.W'sf 4 Kit n=40 #fcii btiXV*h&') ^4 
\£V9^X YXKht n=30 lit 

2) Pal (1959) ©fti£©54^1C £.h b 4 > K^l© ; X7 7 t' Ceratopteris siliquosa 

(L.) Copel. tit n—40 X'$> h tk>5o Ninann © n=77 X Manton © n=76— 
78 n =80 (40 ©fggt#) frb&L'Jr'Llt % © b^X^t < X\fft b%.V* 0 
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mmm&m H7^ 

As for the phylogeny of Ceratopteris , however, all botanists up to this time 
have appreciated Bower’s consideratoin; namely Ceratopteris resembles Gymno- 
grammoid ferns and seems to have a common ancestor with Schizaeaceae and 
Osmundaceae. I have suggested, in this paper, a new consideration regarding 
the phylogeny of Ceratopteris. Ceratopteris would have phylogenetic affinity 
with Marattiales in having a pair of stipular appendages, which originate in S- 
class leaf (see Maekawa 1950) at the base of the petioles (Nishida 1962), centri¬ 
fugal type of spore germination (cf. Momose 1941), half-immersed antheridia 
on the margins of prothallia, and morphological resemblance in the chromosome 
of both ferns (Ninann 1956a). 
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Germinated spores forming juvenile prothallia. The second r'nizoid growing 
from the basal call is seen in fig. A. (About a week after' Sowing on the agar). 
Abbreviations are the same as those in Fig. 1. 

M. NlSHIDA: Systematic position of Ceratopteris 











